INTRODUCTION
The enzyme 5'-nucleotidase (5'N)' is present in many cell types, usually bound to membranes (1, 2) . Heterogeneity for this activity has been demonstrated in chronic lymphocytic leukemia (CLL) (3, 4) . While the lymphocytes isolated from blood of 75% of patients with this disorder have markedly decreased or absent activity, 'Abbreviations used in this paper: CLL, chronic lymphocytic leukemia; 5'N, 5'-nucleotidase.
rare normal or even supranormal 5'N levels are found in the cells from other patients (5) . In lymphocytes from all normal subjects studied to date, 5'N is readily detected, but the range of specific activity (0.1-0.9 Amol/ h per mg) is wider than that found in this laboratory for most of the other lymphocyte enzymes (5). Serial 5'N determinations on lymphocytes isolated over a 3k-yr period from normal subjects and patients with CLL revealed that the level for a given subject is relatively stable. The results shown in Table I indicate that 5'N in lymphocytes from a subject in the high normal range (R. T.) and low normal range (J. S.) were significantly different from each other (P < 0.001), and a similar consistency was observed for 5'N activity-deficient (I. G., G. R.) or "supranormal" level CLL cells (W. G., N. S.) as well as in patients with subnormal levels.
The finding that individuals have consistently low or high 5'N specific activity can be interpreted in at least two ways: The level could reflect a homogeneous increase or decrease in the activity of all cells, or alternately, the preponderance of a subpopulation with a different level of the enzyme. Since these possibilities could not be investigated by the chemical determination of the activity in homogenates or suspended intact lymphocytes, the histochemical determination of 5'N (6, 7) was adapted to human lymphocytes. METHODS Lymphocytes were purified by centrifuging blood on a Hypaque-Ficoll gradient to eliminate erythrocytes and granulocytes. A glass wool column was used to remove platelets and monocytes. The final preparation contained greater than 95% lymphocytes, which were viable, responded to phytohemagglutinin, and had the normal T-and B-cell distribution previously reported from this laboratory (5, 8) . These 0.25 M Tris maleate-5% bovine serum albumin, pH 8 .0 and resuspended in this buffer in a final concentration of 2-4 X 107 cells/ml. Smears were prepared on glass slides from 10-ml aliquots of this suspension.
RESULTS AND DISCUSSION
The results shown in Fig. 1 indicate that normal lymphocytes are either positive for 5'N (black cells) or negative for this activity. Although no intermediate forms were seen in unfixed preparation, it is possible that a spectrum ranging from no activity to full activity may be present in individual cells which is not detected in the histochemical assay. Controls in which 2'3'-AMP was substituted for the usual substrate 5'-AMP, or lymphocytes from patients with CLL, in which no activity was detected by chemical assay, showed no positive cells. The controls were negative despite the presence of B-glycerophosphate in the assay mixture since lymphocytes lack alkaline phosphatase activity and tartrate was included as an inhibitor of acid phosphatase.
An experiment was performed to evaluate the relationship between lymphocyte 5'N as determined by the chemical assay (5) We have previously presented evidence that the level of this enzyme is unrelated to the B/T subpopulations (5) . The effect of cell age on 5'N activity is unknown.
Current studies indicate that the finding of "high" and "low" normal subjects occur in a familial pattern, suggesting a genetic control of activity.
The finding of 5'N-positive and 5'N-negative subpopulations in normal lymphocytes allows for some speculation on the observed heterogeneity in CLL patients. Mutation (or selective proliferation) of a 5'N-negative lymphoid line could give rise to 5'N-negative CLL and conversely the rare supranormal CLL may originate from the 5'N-positive normal cell.
At least three explanations can be offered for the high incidence of 5' negativity in CLL: (a) the negative subpopulation may be more likely to proliferate or (b) rare 5'N-negative normal subjects may exist, constituting a population more likely to develop CLL; (c) the activity is lost in the course of leukemogenesis. The possibility that environmental factors may be responsible for the loss of 5'N activity in the majority of CLL cells must also be considered, particularly since profound fluctuations in this activity have recently been reported in macrophages in responses to exogenous stimulation (9) . Further clinical and experimental studies are required to decide which if any of these hypotheses may account for the heterogeneity of 5'N in CLL. The studies reported above describe another marker for the increasingly complex pattern of lymphocyte subpopulations.
